Abstract. The 
Introduction
Technological development in information and communication technologies (ICT) is seen as one of the potentials of the further development of economy. Development of ICT radically changes the conditions to start and manage a successful business.
The objective of this paper is to describe the importance of using Business Intelligence tools not only for large enterprises, but also for companies in the segment of small and mediumsized enterprises (SME, see below). Particular attention is focused on the present opportunity to get these tools as a service at a reasonable price through Cloud Computing, Software as a service (SaaS) distribution model. The article presents results of a survey conducted in the MoravianSilesian Region of the Republic. The survey showed, among other things, that SMEs consider many ICT applications (including BI tools) as inaccessible to them for financial reasons. Many barriers to adoption of ICT technologies, as described in Chapter 5, removes SaaS distribution model. This led to the initiation of cooperation between the IT company, providing services to Cloud Computing and our university. The course and results of the collaboration are described in the sixth and seventh chapter. We document this form of cooperation between the VSB Technical University Ostrava and Trgiman Software Solutions Company in the development and deployment of SaaS software. This software is designed specifically for SMEs segment.
ICT in the context of SMEs
The dominant position of ICT is given by its ability to positively affect individual sectors of the economy as well as institutions in the state administration. The ability of ICT absorption at the level of individuals in the society plays an important role in this respect. It is not the technology but the ability of its application, what is crucial. In this context, Hagel speaks about the three waves [1] . The first wave is technology, the second wave represents the ability of knowledge transfer and the third wave includes the ability to use infrastructure and knowledge. Science and research therefore cannot be limited only to the development of new technologies but also to their application in practice.
The ability to respond to the development of technologies and their application is considered to be essential for the further development of the whole economy. The application of the above mentioned factors may be complicated, especially in the segment of small and mediumsized enterprises (SMEs, the definition was established by the Commission Recommendation 2003/361/EC and published in the Official Journal of the European Union [2, p. 36]), which is very important in the EU countries. The segment represents 99% of all EU companies. [3] The availability of capital is a long-term issue of small and medium-sized companies. This issue lingers on, despite the fact that in recent years the commercial banks has been showing a growing interest in this otherwise risky clientele, who usually wants relatively small loans [4] . The above mentioned implies that large investments in information and telecommunication technologies are usually not a priority for the management of such companies.
There is usually another issue -the management´s and staff´s lack of information on the benefits of high-quality ICT and the current possibilities of its acquiring at relatively low cost. And thus, it is the task of the educational institutions to raise manager´s awareness of the possibilities to support their decision-making by the means of ICT, to look for ways of easier use of new technologies, or more precisely to help address the issue of technology transfer into practice.
The approach based on the use of cloud computing services seems to be one of the possible ways.
SaaS Model
The cloud computing (CC) paradigm is one of the options of further development of organization of computing infrastructure of ICT. It is a historic follow-up to the stages of centralized processing and the subsequent gradual decentralization in connection with the development of PC architecture and the transfer of computing performance to end devices. Further development of communication paths (transmission capacity of computer networks) and maturing of individual technologies (security, saving, mobility etc.) enabled the return to the original philosophy of centralization. Naturally, at a completely new technological level, where it is possible to make use of the complete infrastructure to achieve an optimal balance between pros and cons of the individual approaches. The technology shift is shown in the fig. 1 , where the relationship of user benefits and decentralization of computing performance is listed. Cloud computing provides dynamically scalable resources via the internet as an easy accessible service. With deploying applications in the form CC or in the strict sense by SaaS model (Software as a Service) is, however, linked with a lot of questions. With respect to focus of this article, the theoretical concept of SaaS will not be further elaborated; there are plenty of resources on this topic. Some aspects, however, are to be discussed in the context of propositions of the contribution.
The survey on Use of ICT to Support Companies Operations
In 2011, a survey monitoring use of ICT to support companies operations was carried out at the Faculty of Economics, VŠB -Technical University of Ostrava, in cooperation with ýSSI (Czech Society for Systems Integration). Target organizations belong to the SMEs segment and are located in Moravian-Silesian Region.
In total, 156 companies were addressed. The final size of respondent sample is 112. These consisted of 23 micro firms, 29 small businesses and 40 medium-sized enterprises. They were also categorized by their industrial sector, i.e. manufacturing (29 firms), retail (17 firms) and services (47 firms). The study was carried out based on a questionnaire survey. The survey was divided into sections that were among others concerned with utilization of the business intelligence tools and cloud computing services. It is obvious from the results that around 80 percent of the questioned organizations do not use the business intelligence tools systematically. Nevertheless, firms make their effort to use the selected tools or modules, most frequently data warehouse application. It is clear from the survey that other modules are used within BI -BPM (Business process management), CPM The results also indirectly confirm the data from the Czech Statistical Office, which carried out a survey on use of ICT in the business sector in 2011 [5] . Although the survey was not focused directly to the areas discussed in this contribution, the dependence between organization size and the involvement in the ICT into its operations can be generalized. The smaller the company, the lesser use of ICT. See 
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Model of SaaS for the SMEs segment
Many studies deals with the applicability of SaaS model in the SMEs segment. There is a range of criteria used to assess the suitability of its deployment. It is the technical, legal, economic, personnel and other factors. The economic standpoint of total cost of ownership (TCO) aggregates these factors, represented by various metrics, into the financial metrics to a certain extent. Studies show advantages of the model in the SMEs segment. For this type of organization it can be assumed that the system pay as you go will be preferred, as the main area of the costs falls within the lease of a service. According to SaaS Marketing Communication Committee (part of SaaS Executive Council, the Software & Information Industry Association) [6, p. 20] it is 80-90% of TCO in this model (Set up costs 2% -5%; Deployment personnel costs 3% -5%; Recuring costs 80% -90%; Ongoing personnel costs5% -10%).
For comparison, the main portion of costs related to application operations in a traditional way fall into current costs of staffing, which ensure the application operations and management (around 50-85% of TCO). Namely 5% -20% Initial infrastructure costs; 5% -15% Deployment personnel costs; 5% -15% Ongoing infrastructure costs; 50% -85% Ongoing personnel costs [6, p. 19] . Reduction of these costs is very interesting for the above mentioned organizations. Dependence between firm size and profitability of SaaS model is also discussed in [7 and 8] with similar conclusions. That is why we focused on the BI tools by the means of SaaS. [9] is a business intelligence product, which is offered in the form of purchase of licenses or SaaS service. For the target group of SMEs the second form of deployment appears to be profitable.
Cooperation of University and Commercial Sphere
The reasons for this type of cooperation can be found on both sides. Trgiman Software Solutions acquired a simulation environment with a wide range of users. Reasons for cooperation from the perspective of the university: to Offer students and scholars to participate in the software development project, while a detailed study of this type of software (BI, SaaS). We believe it is a way of linking basic and applied research. Similar activity of cooperation between the faculty and the commercial sector is also documented via the project MERLINGO [10] .
We created a model environment for the use of software by end-users at our university (but also in the university workplace in Poland). The aim was to generate heterogeneous requirements for the application for the purpose of live use simulation. Provider of application ensures the counterparty, which delivers the service. The aim of the cooperation is to obtain and generalize the experience to the form of procedures and methods that could be used in live deployment in companies and institutions, following items in particular:
• Testing of application in order to evaluate specific requirements of users in view of the generally lower level of customization of application using SaaS model
• Processing of framework for a simple implementation at a customer. As confirmed by the above mentioned survey, the awareness of the services of SaaS type is very slow in the SMEs sector. Relatively large number of respondents mentioned also distrust in the service. Overcoming of these barriers is possible besides other things by improved awareness and quality of the prepared solution. Therefore a great emphasis was put on the ability of applications to meet the heterogeneous requirements. As this is a business model, which is based on the economies of scale, it is necessary to discover the most frequent requirements for the application and incorporate them into the functionality. The aim is to reduce the need of customization, which reduces the economic benefits of the model.
Steps of cooperation on the project:
Agreement, the specifications of aims, duties and rights.
• Making the BI application (BellaDati) and the server to store data accessible to the involved academic staff.
• Training of academic staff for the first version of the configuration of BI application.
• The main phase of obtaining data -granting access to students as well as end-users with specific needs.
• The analytical phase, modification of the software according to the findings from simulations • Generalization of the findings gained to the process steps and corporate know-how. In the second and third year of cooperation, only the fifth and the sixth phase were implemented. During these years, activities such as response to new versions or software updates were solved.
Results of the cooperation
In the course of cooperation on the project, the following requirements were most frequent:
• Solutions to access of users, their administration and rights management.
• Variability during work with sources of data.
• Questions linked to the security of sensitive data.
• The need for high-quality connection to the Internet, long response time while using the substandard access to the Internet.
• Economic aspects of the service.
The process of communication with customers (users of software) was specified, including possibilities of access and user roles with the rights. The concept of solution to these relations is essential. No specific technical knowledge is expected, on the contrary there is support of analyst available for the beginning user to start-up the application (limited in time).
Emphasis is put on the maximum variability of data sources use. There are interfaces available to data sources (JDBC or XML and others), the process how to create specific connection for a non-standard interface was defined as well. There is still possibility to migrate data back to the customer. The security of data and legal provision of the service are declared.
It turned out that the critical point of service popularization is the economic model. Obviously, a variable system of accounting with a possibility of individual payment management is required, with regard to the service use. From the provider point of view it is difficult to set appropriate accounting metrics in view of the effort to provide sufficient support of application (e.g. assistance during implementation, calculation of hardware needs in the context of user requirements in time). Finding the right degree of customization in the context of maintaining the principle of economies of scale is shown in the result of this type of testing as a key.
On the other hand, following factors of SaaS were confirmed as benefits:
• Update of software, upgrade • The ability to reply to the requirements of users, gaining of experience based on good knowledge from the users community. Comments, error reports and questions are centrally registered, by which the process of resolution is accelerated.
• Speed of application deployment, removing barriers of implementation. Related to extent the issue of customization.
• Transfer of administration and maintenance services to the service provider (more precisely transfer of the related risks). The university environment was also appropriate for specification of the training system of the product and to evaluate the user documentation. The above mentioned areas are part of the supply of SaaS in most cases; therefore it is necessary to make the implementation as efficient as possible.
Because of a variety of requirements the specification of Service Level Agreement (SLA) was improved. The document is crucial for the whole period of the relation between the provider and the customer and must be clearly defined in all of its parts.
Thanks to the cooperation the framework of product implementation on the market could be finished. There were mainly changes to the support of end-customers (maximum information, support by corporate analysts), greater scalability of data storage and data sources (up to current customer needs), variability of the services provided. That all contributes to a simpler implementation for the users.
Conclusions.
We can find opinions supporting the application of cloud technologies (eg. through SaaS) segment of SMEs in many publications. Based on these ideas, we tested the deployment of these technologies in companies in the Moravian region. In the article we mentioned the main advantages of the SaaS concept for this segment firms. However, it is necessary to specify the applicability in the various sectors of the economy. In 2011, we carried out a survey on use of ICT to support company management. For the SMEs segment we must pronounce a slow penetration of technologies in the practice and the efforts to limit the investments in ICT. On the ground of the survey we defined preferences of entities on the market and verified the application of business intelligence tools in the form of SaaS. We chose a new product for the project that provides the functionality required -BellaDati from Trgiman company. By the simulations of conditions and requirements typical of the SMEs segment, the requirements were confronted with the services provided. The connection of commercial and academic sphere for the purpose of technology transfer appears to be necessary. Unfortunately, in the environment of the Czech Republic its position has not been established yet, despite all the benefits it brings. The result of that survey and cooperation between academic and commercial sector is a ensemble of recommendations resulting from testing and use of BI tools (distributed SaaS) that are generally applicable to the use of Cloud Computing paradigm in SMEs. The benefits are short-term (specific outputs, the development) as well as long-term (knowledge, increase in education of the future users). The significant effect of projects on knowledge gained by students, the future users of BI products, cannot be omitted. Their integration in the project contributed significantly to obtaining knowledge of the product that could make good use for improvement of competitiveness of theirs or employer´s companies. During the project, we have verified possibilities of cooperation between university and commercial sphere. Advantages of such cooperation were proved.
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